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EXECUTIVE SUMMARY

CurrentStatus: Mimulusglabratusvar. michiganensis(Michiganmonkey-flower),listed as
endangeredby the Federalgovernmentand the Stateof Michigan,is an UpperGreatLakes
endemicknownonly from 15 extantoccurrencesin northernMichigan. Twelveoccurrencesare
currently consideredviable. Two of the highestquality occurrencesareon public land. Fewof
the remainingoccurrenceshaveprotectionmeasuresin placebeyondStateandFederallaws.
Due to the clonalgrowth habit andan apparentrelianceon dispersalthroughfragmentation,the
numberof geneticindividualswithin coloniesandpopulationsis unknownandcannotbe reliably
estimated.

HabitatRequirementsandLimiting Factors: Biological limitations includean extremelylow
degreeof fertility, strict habitatspecificity,anda poorcapacityfor long-rangedispersal.With
the exceptionof a singleoccurrence,sexualreproductionis negligible. Reproductionis almost
entirely vegetativein nature,anddispersalis achievedprimarily throughthe fragmentationof
clonalcolonies. Directhabitatdestructionhasprobablyeliminatedsomecoloniesat bothinland
andGreatLakesshorelinesites. Hydrological disruptionswithin or nearthe taxon’s fragile
habitat,particularlythosethatmodify waterflow or result in a warmingof the substrate,
constitutea primary threatto this taxonslong-termsurvival. A lack of formal contactwith
privatelandownersunawareof coloniespresenton their propertyalsoconstitutesa major threat
to survival.

RecoveryObjective:Reclassificationto threatened,followed by delisting.

RecoveryCriteria: M. glabratusvar. michiganensiswill be consideredfor reclassificationfrom
endangeredto threatenedstatuswhenprotectionis securedfor all eight occurrencesranked“A”
or “B’ (ExcellentOccurrenceandGood Occurrence,respectively,accordingto Michigan Natural
FeaturesInventoryof The NatureConservancyrankingcriteria). M. glabrasusvar.
michiganensiswill be consideredfor delistingwhenprotectionis securedfor all 15 known
occurrences.Protectionis definedas thecollectiveactionsnecessaryto conserveknown
occurrences,maintainecosystemprocessfor the perpetuationof essentialhabitat,andenable
eachoccurrenceto be naturallyself-sustaining.Newcoloniesdiscoveredsubsequentto the
approvalof the RecoveryPlan,andconsideredto be viableor restorable,mustalsobe protected
in orderfor delistingto be considered.

TasksNeeded

:

1. Establishlong-termprotectionfor all knownoccurrences,with emphasison the
protectionof essentialhabitatandeducationof landmanagersandthepublic through
outreach.

2. Determinethe specificextentandstatusof all knownandhistorically documentedsites,
andconductinventoriesin potentialareasto identify newoccurrences.

3. Conductbiosystematicresearchto determinethe mostappropriatetaxonomic
classification.

4. Conductdemographic,physiological,breedingsystem,andgeneticstudiesto understand
populationbiology, specifichabitatrequirements,floral biology, and geneticvariability.
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1998-2008(in S1000’s): detailsare foundin theEstimated cost of recoveryfor FY
ImplementationSchedule.

Year

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

Total

Task 1

45

44

43

10

9

6

6

5

4

2

2

176

Task2

5

5

5

3

2

0

0

0

0

0

0

20

Task3

10

10

5

0

0

0

0

0

0

0

0

25

Task4

25

20

20

10

5

5

2

2

2

2

2

95

Total

85

79

73

23

16

11

8

7

6

4

4

316

Dateof Recovery: If recoverycriteria areadequatelymet,reclassificationto threatenedcanbe
consideredin 2001,delistingcan beconsideredin 2004.
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DISCLAIMER

Recoveryplansdelineatereasonableactionswhich are believedto be requiredto recover
and/orprotectlisted species.Planspublishedby the U.S.Fish andWildlife Serviceare
sometimespreparedwith the assistanceof recoveryteams,contractors,stateagencies,and others.
Recoveryteamsserveas independentadvisorsto the Service. Plansare reviewedby the public
andsubmittedto additionalpeerreview beforethey are adoptedby the Service. Objectiveswill
be attainedandany necessaryfunds madeavailablesubject to budgetaryandotherconstraints
affectingthe partiesinvolved,as well as the needto addressotherpriorities. Recoveryplansdo
not obligateotherpartiesto undertakespecifictasksandmay not representthe viewsor the
official positionsor approvalof any individuals or agenciesinvolved in theplan formulation.
other thanthe U.S.Fish andWildlife Service. They representthe official position of the U.S.
Fish andWildlife Serviceonly after theyhavebeensignedby the RegionalDirectoror Director
asapproved. Approvedrecoveryplansare subjectto modificationasdictatedby new findings,
changesin speciesstatus,and the completion of recbverytasks. By approvingthis document,the
RegionalDirectorcertifies that the datausedin its developmentrepresentsthe bestscientific and
commercialdataavailableat the time it waswritten. Copiesof all documentsreviewedin

developmentof the planare availablein the administrativerecord,locatedat the EastLansing
Field Office.

Literature Citation should read as follows:

U.S. Fish andWildlife Service. 1997. RecoveryPlanfor Michigan monkey-flower(Mimulus
glabratusvar. michiganensis).Ft.Snelling,Minnesota. vii+ 37 pp.

Additional copiesmay he purchasedfrom:

Fish andWildlife ReferenceService
5430 GrosvenorLane,Suite 110
Bethesda,Maryland 20184-2158

800-582-3421or 301-492-6403
fwrs@mail.fws.gov
http://www.fws.gov/search/fwrefser.htm]

The fee variesfor the Plandependingon the numberof pagesof the Plan.
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I. INTRODUCTION

A. BackgroundandDescription

Mirnulusglabratusvar. michiganensis(Pennell)Fassett,(Michiganmonkey-flower),a
memberof the Scrophulariaceae(snapdragonfamily), is an endemicvariety of awidespreadand
diversecomplex of yellow monkey-flowers.The taxon is known from only 15 extantoccurrences
andis distributedprincipally within Michigan’s MackinacStraits region in Charlevoix,
Cheboygan,Emmet,andMackinacCounties,with outlyinglocalitiesto the southin Benzieand
LeelanauCounties. It is restrictedto cool,alkaline springsandstreamsusuallyassociatedwith
Thuja occidentalis(Northernwhite-cedar)swampsalongcurrentandpost-glacialGreatLakes
shorelines.

Basedon a specimencollectedin CheboyganCountyby J. H. Ehlersin 1925,FrancisW.
Pennell(1935) describedthe taxon andnamedit Mimulusglabratusssp. michiganensis.Norman
C. Fassett(1939)subsequentlygavethe taxon varietalstatus.Someresearchersnoted
morphologicaloverlapwith othertaxa,particularly the more common,wide-rangingMirnulus
glabrafusvar.jamesii(James’monkey-flower)(Crispin 1981;Bliss 1983, 1986),but resultsfrom
studiesof floral charactersof closely relatedtaxasupportmaintainingvar. michiganensisas a
distinct taxonomicentity (Bliss 1983. 1986; Minc 1989) (SeeAppendixA). Miniulusgiabratus
var. michiganensiswasproposedfor listing as an endangeredspeciesin 1989 (U.S. Dept. of

Interior 1989)andlisted in 1990(U.S. Dept.of Interior 1990) following a statussurvey(Crispin
andPenskar1989). The taxon is also listed asendangeredby theStateof Michigan (MDNR
1991). As a taxon with a moderatedegreeof threat,a high recoverypotential,andpossible
conflicts with recreationalactivities, constructionor otherdevelopmentprojects,M. glabratus
var. michiganensishasa Federalrecoverypriority of 9C1.

Mimulusglabratusvar. michiganensisis an aquaticto semi-aquaticperennialplant
characterizedby its mat-forming,clonal growth habit. The stems,which rangeto about40 cm
(15.7 in) or more in length,are lax andrecliningat their base,rooting freely at lower leafnodes
(Figure 1) to producenumerousadditionalshootsvia stolons. Propagationin this manneroften
resultsin the productionof clonesof up to severalhundredstemsor more. The broadlyovateto
roundish,oppositeleavesare inconspicuouslyto coarselysharp-toothedandhaveleafstalksthat

areusuallyshorterthanthe blades. Upwardthe leavesbecomesomewhatreducedandshorter-
stalked.Bright yellow, snapdragon-like,tubularflowersareproducedfrom the upperleaf axils,
borneon slenderpedicelsthat maybe longer than the leaves. Floweringoccursprimarily from
approximatelymid-Juneto August,extendingoccasionallyinto October. The two-lippedflowers
rangefrom 16-27mm (0.6-1.1 in) in length andhavean irregularly red-spottedlower lip and
tube. The three-lobed,heavily-beardedlower lip forms a wide landing platform for insect

FederalPriority Numbersfrom I to 18 areassignedto eachspeciesat the timeof its listing. Theyarebased

upon EndangeredandThreatenedSpeciesListing andRecoveryPriority Guidelines”thatwerepublishedby theU.S.
Fish andWildlife Servicein 1983 (48FederalRegister43098,September21, 1983). Thesecriteriadealwith degree
andimmediacyof threat,recoverypotential,taxonornicuniqueness,andconflict with developmentactivities. The
FederalPriority Number9denotesamoderatedegreeof threat,a high recoverypotential,andthat thespecieswill not
faceextinction if recoveryis temporarilyheld off, althoughthereis continualpopulationdeclineor threatto its habitat.
The “C’ designationdenotesthat the speciesis, or may be, in conflict with constructionor otherdevelopmentprojects
~r otherformsof economicactivity.



Figure 1. Illustration of Mimulus glabratus(sensulato). Copyright 1952,TheNew Yourk
Botanical Garden.
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pollinators;the upperlip bearstwo upright lobes. The fruit, which is seldomproduced,consists
of an oblong,pointedcapsuleca.8-10mm(0.3-0.4in) long, containingnumerousoval seeds
with longitudinal striations(Grant1924).

Mirnulusglabratusvar. ,nichiganensisis mostlikely to be confusedwith the more
common,wide-rangingMimulus glabratusvar.jamesii(James’monkey-flower,previously
known Yoss 1996] as M. glabratusvar.fremonrii), which can often bedistinguishedby its
usually smallerflowersthat rangefrom 8-18 mm (0.3-0.7 in) in length. Despitesomeoverlapin
flower size betweenthesevarieties(seeAppendixA), theconsistentlydifferentstyleandpistil
lengths(ca. 2.8-4.6 mm (0.1-0.2 in) and6.3-9.3mm (0.25-0.37in), respectively,in M. glabratus
var.jamesiiversus 8.1-9.1 mm (0.32-0.35in) and 15.4-17.8mm (0.6-0.7 in), respectively,in M.

glabratusvar.michiganensis)can be usedto most reliably separatethem,as notedby Bliss
(1983, 1986). Spotson the corollaof M. glabratusvar.jamesiiareusuallyonly on the tube.
Vegetativecharactersof the two varietieshaveconsiderableoverlapandcannotbe usedto
dependablydistinguishthem. The leavesof M. glabratusvar.jamesiiareusuallysmaller,have
shorterstalks,andarelessconspicuouslytoothed. MimulusguttatusDC (commonmonkey-
flower), a predominantlywesternspecieswhich is foundat asingleMichigan locality in the
westernUpperPeninsula,alsohas somesizeoverlapwith M. glabratusvar. michiganensis.
Mimulus guuatus,however,is a moreerect,stouterplant with much largerflowersthat may
rangefrom 16-45mm (0.6-1.8in) long (Minc 1989). Additional distinguishingfloral characters
includelarger, betterdevelopedcalyx lobes,a wider corolla, anda morestrongly spottedthroat
andfloral tube.

B. Taxonomy and Origin

Mimulus,a large,highly variable(i.e., polymorphic)genusof as manyas 150 spectes
(Pennell 1951),was placedin the sectionSimiolus (within thetribe Gratioleae)by Grant (1924),
who consideredMimulusglabratusandits varietiesto bethe mostwidely distributedgroupin
the genus. Mimulus glabratus is foundfrom Quebecto Saskatchewan,rangingsouththrough
Mexico andsouthernChile, andsevenvarietiesof the specieshavebeennamed(Grant 1924;
Pennell 1935; Fassett1939; Skottsberg1953). The varietiesrepresentdiploid as well as several
polyploid races,which arestrongly correlatedwith well documentedgeographical,
morphological,andotherdifferences,suchasallozymepatternsandcytogeneticcharacteristics
(Vickery 1990).

Pennell(1935)recognizedM. glabratusvar. michiganensisas asubspeciesof M.
glabratusbasedon its larger, “unspottedcorollas”, the moreconspicuouslytoothed,sinuate-
dentateleaves,anda moreerectgrowth habit. The typespecimenwas collectedfrom the banks
of Niger Creek“nearTopinabee,”CheboyganCounty, in July 1925 (J. H. Ehlers 3240,MICH).
Specimenscorrectly identifiedas M. glabratusvar. michiganensiswerealsopreviouslycollected
nearHarborSprings,EmmetCounty (C. F. WheelerJuly 12, 1890,MSC; M. Irv,.’in, July 1892,
MSC).

Fassett(1939),who gaveM. glabratusvar. michiganensisvarietalstatus,essentially
agreedwith Pennell’sdescription,thoughhe correctlynoted in the field thatthe corolla tubeand
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throat wereusuallyspotted2. Someresearchershavesubsequentlyquestionedthe validity of
recognizingM. glabratusvar. michiganensisasa distinct taxon,basedon observationsof what
appearedto be a continuumof morphologicaldiversity with the morecommonM. glabratusvar.
jamesii (Crispin 1981; Crispin andPenskar1989; Bliss 1983, 1986). In onestudy, Bliss (1986)
examinedthe morphology,fertility, andchromosomesof M. glabratusvar.jamesiiandM.
glabratusvar.michiganensisto determinetheir geneticandmorphologicaldistinctiveness.
Becauseof significantmorphologicaldifferencesin their flowersanddifferencesin the
percentageof viablepollen produced,Bliss determinedthat the varietiesaregeneticallydifferent
andthus are valid taxonomicentities. Although theorigin of M. glabratusvar. michiganensis
could not be deducedfrom thestudy, Bliss formulatedthreeplausiblehypotheses:

1) Mimulus glabratusvar. michiganensis(n = 14, 15) mayhaveoriginatedfrom M.
glabratusvar.jamesii(n = 15) throughchromosomalrearrangements,possiblythrough
chromosomebreakageandrearrangementsof the genomeas postulatedby Lewis (1958).
The numerouscytologicalabnormalitiescited by Tai andVickery (1970, 1972)and
Vickery (1978) for the M. glabratuscomplexcorroboratethe possibilityof this origin.

2) Mimulusglabratusvar. michiganensismay haveoriginatedas the resultof
hybridizationbetweenM. glabratusvar.jamesiiandM. guttatus(n = 14), the latter a
westernspeciesdiscoveredin UpperMichigan sinceBliss’ study. The morphological
intermediacyof M. glabratusvar. michiganensisstrongly suggeststhis possible
relationship.

3) Mirnulusglabratusvar. michiganensismayhaveoriginatedas an aneuploid3of M.
guttatus,a speciesconsideredby Grant (1924)to be the mostvariablein the genus.
Vickery et al. (1968)foundaneuploidpollen in M. guttatus,andVickery (1959) notes
that populationswith reducedseedset,acharacteristicof M. glabratusvar.
michiganensis,commonlyproduceaneuploidpollen.

Bliss (1986) statedthat it wouldnot be possibleto determinethe origin of M. glabratus
var. michiganensiswithout acomparativeanalysiswith M. guttatus. The discoveryof a
presumednativeoccurrenceof M. guttatusin the westernUpperPeninsula,a region whereother
westerndisjunctsarewell known,providedan opportunityto initiate suchan investigation.
Michigan NaturalFeaturesInventory(MNFI) conducteda morphologicalstudythat comparedM.
guuatuswith M. glabratusvar.jarnesii andM. glabratusvar. michiganensisby usingthe only
availableMichigan specimensof M. guttatusaugmentedwith additionallive specimensof M.
guttatusfrom Utah. Minc (1989)analyzedfloral4 morphologicaldataof four samplepopulations
of M. glabratusvar.jamesii, four populationsof M. glabratusvar. michiganensis,andtwo
populationsof M. guuatus(seeAppendixA for a summaryof thesedata). Whenusedin a

- As Bliss (1983) observedduringher research,corolla spotstend to fade on herbariumspecimens,which
likely led to Pennells incorrectobservation.

Aneuploidrefers to a chromosomecount that is higheror lower by onc or morechromosomes,ascompared
to thenormal haploid number:the extraor lost chromosomesoccuras a resultof cytological irregularities.

BecauseBliss (1983, 1986) foundfloral characteristicsto bemore diagnosticandless variablethan
sceetativeones,only floral characterswere analyzedin this study.
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canonicaldiscriminantanalysis,the datarevealeda strongseparationof thethreetaxa(Figure 2),
indicatingthe substantialdifferencesin floral morphologybetweenthesetaxa. Although mostof
the meanvaluesfor floral charactersin M. guttatusdifferedsignificantly from thoseof M.
glabratusvar. michiganensis,the rangeof variation for mostfloral charactersoverlappedwith
M. glabratusvar. michiganensis,likely indicating the polymorphismof M. guttatus.

Vickery (1991)providedevidencewhich documentsthegeneticisolationand
morphologicaldistinctivenessof M. glabratusvar. michiganensis.In reciprocalcrossing
experiments,plantsfrom Michigan’s Maple Riversite, the only populationknownto regularly
produceseed,werehybridized with plantsrepresentativeof otherdiploid M. glabratusflower
varietiesknownto beat leastpartially interfertile. Becauseof thefailure to produceF1 hybrids
among10 interpopulationcrosses,Vickery concludedthat M. glabratusvar. michiganensisis
geneticallyas well as morphologicallydistinct, andshouldbepromotedto full speciesstatus,
pendingcorroborationof theseresultswith otherM. glabratusvar. michiganensispopulations.

Thesestudiesconfirm thatM. glabratusvar. michiganensisis a legitimatetaxonomic
entity, possiblyworthy of recognitionas adistinct species.This researchalsodemonstratesthat
further investigationis requiredto elucidatethe taxon’sorigin andsystematicrelationships.
Biosystematicresearchinvolving isozymeanalysesandpossiblychloroplastor ribosomalDNA
studies,in conjunctionwith naturalhistory studies,mayprovidethe informationneeded.

C. Distribution

Mimulusglabratusvar. michiganensisis knownonly from 15 extantoccurrencesin
northernMichigan,rangingfrom BenzieandLeelanauCountiesin northwesternLower
Michigan to MackinacCounty in the easternUpperPeninsula(Figure3). Two additional
occurrencesareknownfrom historicalrecords. The majority of occurrencesareclusteredwithin
the MackinacStraits region. Becauseof theparticulardifficulty in ascertaining,in meaningful
biological terms,preciselywhatconstitutesa “population”, MNFI’s definition of “occurrences”
for M. glabratusvar. michiganensiswill be used.An occurrenceconsistof coloniesof plantsin
contiguousto semi-contiguoushabitatwithin arbitrarily definedareas;severaloccurrencescould
thusappropriatelybe consideredwhat aretermed“metapopulations”

5.

Of thethreebestoccurrencesof M. glabratusvar. michiganensis(Table 1), McFarlane
Woodsis largelycontainedwithin SleepingBearNationalLakeshore,andCarpCreek
(essentiallythe westernregion of ReesesSwamp)is containedwithin Universityof Michigan
Biological Station(UMBS) property,with the latter occurrencelocatedwithin designated
BiosphereReservelands. Colonies within the locality namedReesesSwamp(essentiallythe.
easternregion of this extensivecedarswamp)lie primarilyon privatelands,with somecolonies
occurringon adjoining UMBS property(SeeAppendixB for an explanationof MNFI occurrence
rankingcriteria). A portionof a significantM. glabratusvar. michiganensisoccurrenceat
EpoufetteBay is protectedwithin a MichiganNatureAssociation(MNA) preserve.The
remainder,andperhapsthe majority of thepopulation,occurson townshipandprivateland.

A metapopulationcanbedefinedasapatchworkof interactingpopulations(i.e. sub-populations)overa
wide andheterogeneousareaof landscape(Sandlandet al. 1992).
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The rangewidedistributionof Mimulus glabratusvar. michiganensis(Michigan
monkey-flower). Closedcirclesindicateextantoccurrencesandopencircles
indicatedocumentedhistoricaloccurrences.
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